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What Is Magnetism? 



M agnetism is the invisible force that 

some pieces of metal or rock possess. 
Magnets can either occur naturally in the 
ground or be made artificially. A magnet can 
pull some metals to it and show the 
directions north and south. 


Magnetite is magnetic. This 
horseshoe magnet is holding a 
piece of the rock up in the air. 


Magnetic Rock 

The force of magnetism is thought to be 
named after a rock called magnetite. The rock 
is magnetic because it contains iron. Large 
amounts of this naturally magnetic rock were 
found in a place called Magnesia over two 
thousand years ago. Today, 
Magnesia is part of Turkey. 


Leading the Way 

If a long piece of magnetite is hung on a 
string, it points north and south. For this 
reason, its first use was as a compass. People 
called the rock lodestone, meaning leading 
stone, because it helped lead people on their 
journeys. 


The ball of this 
lodestone compass 
swivels in its stand to 
point to the north. 










All of these objects 
are magnetic. 


Magnets can be made 
into all sorts of shapes and sizes. 


| INVESTIGATE! 


Use a magnet to test 
different materials such as 
wood, aluminum, steel, 
paper, wool, and iron 
to see which are 
magnetic and 
which are 
non-magnetic. 

If ...... 


Magnetic Metals 

Materials that are attracted by magnets 
are described as magnetic. Materials 
that are not pulled toward a magnet are 
described as non-magnetic. 


Today we know that four metals are 
magnetic. They are iron, steel, cobalt, 
and nickel. Most magnets are made 
from magnetic metals such as iron 
and steel, but some are made 
from a mixture of magnetic 
and non-magnetic metals. 


















IThe Poles of a Magnet 


T he pole of a magnet is the place where the 
magnetic force is strongest. A bar magnet has 
a pole at each end. One of these is a north-seeking 
pole, and the other is a south-seeking pole. 


This bar magnet has come to rest with 
the north-seeking pole pointing 
north and the south-seeking 
pole pointing south. 





North and south poles attract each other. 


Pushes and Pulls 

When two magnets are brought 
together, there is a strong force 
between them. The type of force 
depends on which poles are 
brought together. 



North and north poles repel each other. 



South and south poles repel each other. 


Similar poles, such as a north pole 
and another north pole, push each 
other away, or repel each other. When 
the poles are not similar—such as a 
north pole and a south pole or a 
south pole and a north pole—they 
pull together, or attract each other. 
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pole of a magnet is brought near 
pole of a hanging magnet. 


The hanging 
magnet moves away. 



Making a Magnet Move 

A bar magnet hanging from a string, will start to swing if a second 
bar magnet is brought close to it. The north pole of the first magnet 
swings away if the north pole of the second magnet is brought 
close to it. The north pole of the first magnet swings toward the 
second magnet if the second magnet's south pole is brought close. 


Always Two Poles 

However small a magnet is cut, 
each newly formed magnet has a 
north and a south pole. It is 

not possible to cut a 
magnet in half and 
get two magnets 
with one pole each. 



When this magnet is 
cut in half each new 
magnet has a north 
and a south pole. 



INVESTIGATE! 

Take two plastic 
toy cars and stick a 
bar magnet on the 
roof of each one. 
See how the cars 
move when you 
bring the poles 
of the magnets 
close together. 













Magnetic Force 



T he magnetic force of a magnet can pull magnetic 
materials to it if the materials are close by. The 
force turns the magnetic material into a magnet, too. 

The Strength of the Force 

When a paper clip is brought close to a magnet, the pull of 
the magnetic force gets stronger. At the pole, the magnetic 
force is stronger than the paper clip's weight, so the paper 
clip is held to the magnet's end. 


The magnetic force of the magnet makes the paper clip into 
a magnet. The paper clip can attract another paper clip to it. 
This second paper clip also becomes a magnet and can 
attract a third paper clip. The power of the magnetic force 
becomes weaker the farther away each clip is from the 
magnet. When the paper clips are taken away from the 
magnet, they lose their magnetism. 


The last paper clip in the 
chain is such a weak 
magnet that it cannot 
make another 
paper clip stick 
to it. 


The magnetic hoards 
under these metal 
shapes hold the 
pieces together. 
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Pulling Through 

A magnetic force can pass through 
non-magnetic materials and still 
pull on magnetic materials. If a 
non-magnetic material, such as a 
piece of cardboard, is put between 
a magnet and a nail, the magnetic 
force still holds the nail in place. 
The nail can be made to move 
around on the cardboard by 
moving the magnet on the 
other side. 


Test the strength 
of magnets by 
finding out how 
many paper clips 
they can hold. 


The car is 
pulled along the "road 

Um flip nincmpt nndpr thp 






INVESTIGATE! 



















Magnetic Fields 


T he force that a magnet exerts on 
a nearby object is strongest at the 
magnet's poles. The other parts of a 
magnet, however, also exert a force. 

The total area around a magnet that can 
attract or repel magnetic materials 
is called its magnetic field. 

Marking Out the Field 

Iron filings can be used to mark out a magnetic field. 
The filings are spread on a piece of paper, which is 
then placed over a magnet. The tiny pieces of 
metal line up because they have been made 
into magnets, every one with a north and a 
south pole. Each iron filing lines up with its 
north pole pointing to the magnet's south pole 
and its south pole pointing to the magnet's north p 


The Lines of 
Force 

The lines the iron 
filings form are called 
the lines of force. They 
mark out the area, 
or magnetic field, on 
the paper where the 
magnetic force is strong 
enough to pull on the 

This image shows the lines 
of force between two bar 
magnets, their opposite 
poles facing each other. 





The magnetic field 
around a bar magnet. 
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The Poles of the Magnet 

The lines of force are closest together 
where the magnetic force is strongest. 
Because of this, more filings cluster 
together at the poles than 
anywhere else. 


If the end of 
a magnet is 
dipped in iron 
filings , the filings 
will form spikes that 
stick out in all directions. 
The spikes show part of 
the lines of force that go 
all around the magnet. 


One of the ends of a 
horseshoe magnet has 
a north pole , the other 
a south pole. 


INVESTIGATE! 


Put a piece of paper over two magnets, 
placed so that their north poles face 
each other. Cover the paper 
iron filings and see the 
pattern of the lines of 
force. Now line up the 
magnets so their north 
and south poles face each other. 

What happens to the lines of force? 
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The Earth's Magnetic Field 




W hen a magnet is allowed to swing, it lines up 

facing north and south. This is because it is lining 
up with the earth's own magnetic field, which is called 
the magnetosphere. The earth's magnetic poles lie in the 
north and south polar regions. 



Inside the Earth 

Scientists believe that at the center of the 
earth is an outer core of solid iron and 
an inner core of hot liquid iron. As the 
liquid metal moves, it makes currents 
of electricity, which in turn make 
the magnetic field around the earth. 


The movement of the iron inside the earth 
causes the earth to act like a giant magnet. 
The earth's magnetic field stretches 37,300 
miles (60,000 km) into space. 


lines 
of force of 
magnetic field 


crust 
mantle 


_outer 
core 


inner 

core 



The Magnetic Poles of 
the Earth 

At the ends of the earth's axis are the 
geographic north and south poles. The 
north and south poles of the earth's 
magnetic field, however, move in relation 
to the movements of the molten iron inside 
the earth. A compass points directly at the 
magnetic poles rather than the geographic 
north and south poles. 

This signpost shows how the earth's magnetic 
south pole lies some way from its geographical 
south pole. 


12 





















_ 





Compasses are used on ships. A 
ship's compass floats in a bowl of 
liquid so that it stays flat and can 
accurately show the direction 
of north and south. 


The needle of 
a compass is 
made from 
a magnet. 


The Compass 

Hikers use a compass to find their way 
across the countryside. The compass is 
made from a needle that is set on a 
support that lets it swing around. 
Beneath the needle, north, south, east, 
and west are marked. When the needle 
stops swinging, it points north and 
south. Once the hikers know these two 
directions, they can then work out 
which ways west and east are. 


Tjiis hiker is lining up 
his map with the 
north-seeking pole 
of his compass. 


r INVESTIGATE! 

Set up a magnet 
on a piece of 
wood, and float it 
in a plastic bowl 
filled with water. 
Can you find 
north and south? 

L. 


































i -I'Making a Magnet 


M agnetic materials such as iron and steel are 

made up of millions of tiny magnetic regions, 
or domains. Such materials can be made into 
magnets when these domains are all lined up and 
point in the same direction. 



The domains in a magnetized 
piece of metal line up pointing 
north and south. 


Making Weak Magnets 

A nail can be made into a weak 
magnet by stroking it with one 
end of a bar magnet. The nail is 
stroked from one end to the 
other about fifty times. 


Running one pole of a magnet along 
the side of a nail makes the domains 
line up, turning the nail into a magnet. 


Inside a Magnetic Material 

Inside a piece of iron or steel, each of the 
tiny domains has a north and a south pole. 
When the metals are not magnetized, the 
domains point in many different directions. 

If the metals are made into magnets, 
however, the domains line up with all the 
north poles pointing in one direction. This 
creates the north pole of the piece of metal. 
The south poles of the domains create a 
south pole in the metal. 


The domains in an unmagnetized 
piece of metal point in many 
different directions. 










The magnetic 
field of the magnet 
makes the domains in 
the pin line up and turns 
the pin into a magnet. 


More Weak Magnets 

A pin can be made into a 
magnet by being placed 
in the magnetic field of 
a strong bar magnet for 
a few days. 


A piece of iron can be made 
into a magnet if it is lined up with 
the earth's magnetic poles and left for 
a few days pointing north and south. 



Strong magnets are made from an alloy of iron, 
aluminum, nickel, and cobalt known as alnico. 
Here, the alloy is being cast in a factory. 


Making Strong Magnets 

Strong magnets need to be 
made in a factory. In the factory, 
a piece of metal is placed inside 
a coil of wire. A large current of 
electricity is passed through the 
coil of wire which gives the coil 
a magnetic field. The domains 
in the piece of metal line up 
with the coil's magnetic field 
and the metal becomes a 
magnet. 


INVESTIGATE! 

Make a nail into a magnet 
by stroking it with one 
end of a bar magnet. 

















Losing Magnetism 


A magnet that is looked after properly 
will keep its magnetism. If a magnet 
is heated up or repeatedly dropped, 
however, it will lose its power. 

Why Magnetism Is Lost 

A magnet loses its magnetism when its 
domains begin to point in different directions. 

As fewer and fewer domains point in the same 
direction, the power of the magnet falls. 

Magnets should be stored with their 
keepers. This helps the magnets keep 
their north and south poles. 





The keepers at the ends of 
these magitets cause the 
domains to form a circle. 


Using Keepers 

When a bar magnet is stored, it should be 
placed with a magnet of similar power. The 
pair of bar magnets should be placed so that 
the north pole of one magnet is next to the 
south pole of the other. An iron bar, or keeper, 
should be placed across the ends of the 
magnets. The magnetic fields of the magnets 
make the domains in the keeper line up so that 
the keeper forms a magnet across the ends. The 
domains of the magnet and the domains of the 
keeper form a circle. 

A horseshoe magnet only needs to be kept 
with one keeper. 


































Knocked Out 

When a magnet is dropped or 
hammered, the metal vibrates. These 
vibrations make some of the domains 
change their position and point in 
different directions. Each time a 
magnet is dropped, more domains 
move out of line, and the magnet 
loses more power. 




Banging a magnet can 
cause it to lose its magnetism. 



Heating up a 
magnet makes the 
domains move in 
many directions. 
This makes the 
magnet lose its 
power. 



Heated Up 

If a magnet is heated, the metal 
receives energy. Some of this energy 
passes to the domains and makes 
them move. They change positions 
and they move out of line. The more 
strongly the magnet is heated, the 
more magnetism it loses. 


INVESTIGATE! 

Use a magnet to make a pin 
magnetic. Now knock the pin 
with a hammer to see if you can 
weaken the pin's magnetism. 

Do not use heat. 














BElectricity and Magnetism 



The magnetic field 
around the wire turns 
the compass needle. 


Turning a Compass Needle 

The magnetic field around a wire carrying 
electricity can be shown in the following way. 
A wire is placed near a small compass and 
connected to a battery, or cell. As the electricity 
starts to flow through the wire, the force of 
the wire's magnetic field pulls on the 
compass needle. 


The force makes the needle swing so that it 
points across the wire. The needle moves in this 
way because the lines of force are arranged in 
rings around the wire and the needle lines up 
with them. When the current is switched off, 
the compass needle swings away again because 
the wire no longer has a magnetic field. 


W hen electricity passes along a wire, 
it makes a magnetic field around 
the wire. If the wire is coiled many 
times, the magnetic field is strengthened. 
Scientists and engineers make use of this 
fact to make magnets. 
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This steel nail has been 
made into a magnet by 
placing it in a solenoid. 


| INVESTIGATE! 


Solenoids 

If wire is wound into a coil, it is called a 
solenoid. When the solenoid is connected to a 
battery, electricity flows through the coils. The 
arrangement of the coils produces a magnetic 
field similar to that of a bar magnet. 


A solenoid 
can be made by 
winding wire around 
a pencil. 


The magnetic field 
around a solenoid. 


Connect a wire to 
a battery of 
4.5 volts. Place a 
compass near the 
wire and watch its 
needle swing. 


When the current is switched off and the nail 
is removed, the nail keeps its magnetism. 

It has become a permanent magnet. The 
more coils the solenoid has, the stronger 
the magnet will be. 


magnetized 


If a steel nail is placed inside the solenoid 
and the current is switched on, the magnetic 
field lines up the domains in the metal and 
makes the nail into a magnet. 
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# Electromagnets 


A steel bar keeps its magnetism after it 
has been placed in a solenoid. If an 
iron bar is placed in a solenoid, it loses 
its magnetism when the electricity is 
switched off. An iron bar can be used to 
make a magnet that can be switched on 
and off. This is called an electromagnet. 



The domains 
in an iron bar 
when the electric 
current is switched on. 




magnetized 
paper clips 


wire 


How an Electromagnet Works 

When the current of electricity flows through the 
solenoid, the domains in the iron rod line up and 
a magnet is made. When the electricity is turned 
off, the domains immediately point in many 
directions and magnetism is lost. 


4.5 volt battery 


ron nail 

solenoid 


switch made from 
two metal plates 


The domains 
in an iron bar 
when the electric 
current is switched off. 


A Simple 
Electromagnet 

An electromagnet can 
be made by placing an 
iron nail in a solenoid and 
connecting the wire into a circuit 
with a battery. The electromagnet can pick 
up small objects made of magnetic materials 
when the current is switched on. It drops the 
objects when the current is switched off. 


The plates of the switch are touching , so electricity flows from the battery along 
the wire. This makes the iron nail inside the coil of wire a temporary magnet. 
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A Powerful Electromagnet 

Cars are made of steel. In a scrapyard, the old cars 
are stacked to save space before the metal in them 
is recycled. A crane with an electromagnet on it is 
used to move the cars around. The electromagnet 
is made from a large coil of thick wire held in a 
metal case. 


When the current of 
electricity is switched 
on, the electromagnet 
can pick up a car and 
lift it on or off the stack. 


INVESTIGATE! 

Set up a simple 
electromagnet as 
shown on page 20. 
Try coiling the 
wire only a few 
times—how 
strong is the 
magnet? Now try 
coiling the wire 
many times. Is the 
electromagnet 
now stronger? 


The Electric Bell 

An electromagnet is used to make an electric bell 
ring. Next to the electromagnet is a piece of iron 
with a small hammer. There is a switch in the 


circuit around the electromagnet that switches the 
magnet on and off very quickly, making the 



hammer strike the 
bell many times. 


As electricity 
flows through the 
electromagnet, its 
magnetic force 
pulls the piece of 
iron toward it 
and the hammer 
hits the bell. 


bell 

hammer 


electromagnets 
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Making Electricity 


W e have just seen how 

electricity can be used to 
create magnetism. Just as useful is 
the magnetic field around a magnet, 
which can be used to make a current 
of electricity in a wire close by 


A Simple Generator 

To show how a current of 
electricity can be made by a 
magnet, a compass is placed 
in a small box, and a wire is 
wrapped around the box 
twenty times to make a coil. 

A second coil with fifty turns 
in it is made so that it can fit a 
bar magnet inside it. 

small coil 

wooden block 



V 


Pushing the magnet into the large 
coil of wire makes the compass 
needle turn. This shows that 
electricity has been generated. 






large coil 


magnet 

compass 

If the magnet is moved in and out of the large 
coil, a current of electricity flows first in one 
direction then the opposite direction. 


When the magnet is pushed 
into the coil, it generates a 
current of electricity in the 
wire. The current flows through 
the small coil too. The magnetic 
field of the current makes the 
compass needle turn. The 
magnet generates a second 
current of electricity when it is 
pulled out of the large coil. 
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Generating Electricity 

The electricity we use in our homes is also 
generated with a coil of wires and a 
magnet. The magnet spins around inside 
the coil of wire in the generator. The 
magnet is connected to a shaft that has 
metal turbine blades. Steam, water, or wind 
may be used to push on the blades and 
turn the shaft to make the magnet spin. 

In many power stations, fuels such as coal 
and oil are burned to boil water to make 
steam. Other power stations are built near 
a reservoir of water. As the water is 
released from the reservoir, it flows over 
turbine blades on a waterwheel. 



An inside view of a generator, 
showing turbine blades and the 
shaft in which the magnet spins. 



j INVESTIGATE! 

Set up a simple 
generator as shown 
on page 22. Move 
the magnet to 
generate electricity 
in the wire. See 
how the current 
changes when you 
move the magnet 
slowly and then 
quickly. 
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Behind each pair of turbine blades, there is a generator 
where electricity is made. 




























.^Magnets and Sound 


S ound is made by vibrating particles in the air. 

Microphones use magnets to change some of the 
energy in these vibrations into an electric current. 
Loudspeakers also use magnets, but to change some 
of the energy in an electric current into strong 
vibrations in the air. 



sheet beneath it. There is a coil of wire 
connected to the metal sheet, and 
around this coil is a magnet. 

I coil of w 

I metal sheet m 


magnet 


Sound waves make 
the metal sheet and the 
coil attached to it vibrate. The 
vibrating coil moves up and down 
in the magnetic field of the 
magnet, and a current of 
electricity is generated. 


A microphone may 
be connected to a 
loudspeaker or to 
a tape recorder. 


How a Microphone Works 

When a sound is made, vibrating air particles 
form waves, which pass through the grill on the 
microphone and push and pull on a thin metal 






A loudspeaker uses a magnet 
to change some of the energy 
in an electric current into 
vibrations in the air so that 
sound is made. 


How a Loudspeaker Works 

A loudspeaker has a coil of wire 
and a magnet. The coil of wire is 
attached to a cone-shaped piece of 
plastic or paper. The coil of wire 
receives a current of electricity 
that has been generated by a 
microphone, a tape recorder or 
a CD player. This current of 
electricity makes the coil into 
an electromagnet. 


coil of wire 
magnet 


The paper or plastic cone 
attached to the coil moves 
when there are magnetic 
forces between the coil 
and the magnet. 


The magnetic forces between the magnet and the 
electromagnet produce movement. The current 
changes very quickly and makes the coil move 
quickly up and down. The moving coil pushes 
and pulls on the loudspeaker cone and makes 
it move. The movement of the cone sets up 
vibrations in the air, which move away from 
the loudspeaker as sound waves. 



























Recording Tapes 



T iny magnetic particles on audiotapes and videotapes 
can store information about sounds and pictures. 
Magnetic forces are used to put the particles into 
patterns so that they can hold this information. 


Underwater 
sounds are stored 
on the magnetic 
particles of the tape 
cassettes these 
divers are using. 


Recording Sound 

The tape in a tape cassette is made of plastic 
covered in particles of magnetic materials. When 
sound is recorded, a current of electricity passes 
from the microphone to the recording head of the 
tape recorder, where there is an electromagnet. 

The current passes through the coil of wire in the 
electromagnet, producing a magnetic field as the 
tape passes by. The field pushes and pulls on the 
particles of the magnetic material on the tape. 
They stay in their new positions as the tape 
moves away from the recording head. 


The electromagnet on the 
recording head of a tape 
recorder pushes the 
magnetic particles 
of the tape into 
patterns. 

















Magnets are not only 
useful—they also allow us 
a lot of pleasure. 


Playback 

A tape recorder has a playback head. This also 
has a magnetic field. When the tape is played 
back, it passes by the playback head. As the 
particles on the tape pass through the field, 
they make the playback head generate 
currents of electricity. These pass to a 
loudspeaker, and the recorded sound is heard. 


Videotape 

The particles on a videotape store information about sound 
and pictures. If they were arranged in one straight track, as 
on an audiotape, the videotape would have to move so 
quickly past the playback head that the tape would snap. 

So that the tape can be moved at a slower speed, the particles 
are arranged in many tracks across the tape, and there are two] 
recording and two playback heads on a video machine. 


£ 


a 

M 


i 



Inside a video-editing 
studio. One of the 
screens shows the 
images, while the other 
shows the soundtrack. 

f INVESTIGATE! 

Play an audio tape 
that is no longer 
wanted. Remove it 
and stroke it with 
a magnet. Now 
play it back again. 




















H The Many Uses of Magnets 


M agnets, electromagnets, and magnetic 

materials can be used in many different 
ways—from keeping burglars away to helping 
trains move. They can also be used just for fun: 
various toys make use of magnets, while some 
people decorate their refrigerators with magnets. 








Magnets Around the Home 

The edge of the refrigerator door is lined with 
magnet. It holds the door to the metal door 
frame and allows the door to be opened 
and closed without using a latch. 

Magnets are used in burglar alarms, and 
electromagnets are used in "ding dong" door 
bells or security door latches, which work by 
pressing a button 


All of the 
objects on these 
two pages use magnets , 
from the "hippo" refrigerator 
magnets to the bicycle generator. 


Computer Discs 

Floppy discs are made 
of plastic and coated in 
particles of magnetic 
materials. When a disc 
is put into a computer, 
it spins. A read/ write 
head reads information 
from the disc or passes 
the information onto 
the computer's hard 
disc drive. 
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Eye Operation 

Electromagnets are used in 
hospitals to remove pieces of 
iron and steel that have 
accidentally become stuck in 
patients' eyes. The pull of the 
magnetic force removes 
the metal pieces without them 
having to be cut out. 



This scanner uses an electromagnet to 
generate images of the patient's brain. 


Maglev Train 

In Japan, electromagnets are used with some 
trains. The electromagnets cause the trains to float 
in the air and run quickly, quietly, and without 
making polluting fumes. The train rises off its 
track because of the pushing power of opposite 
magnetic poles, then moves along because of the 
attraction of the steel in the track beneath it. 



The Sydney monorail is an example of a Maglev train. 



INVESTIGATE! 

Loosely tape two 
bar magnets, one 
on top of the 
other, with the two 
north poles and 
two south poles 
together. Make 
sure you leave a 
small gap between 
them. Watch how 
the top magnet 
floats above the 
bottom one. 































Glossary 


ALLOY —a mixture of two 
or more metals. 

ALNICO —a metal alloy 
made from a mixture 
of iron, aluminum, nickel, 
and cobalt. 

AXIS —an imaginary 
line that runs through the 
center of the earth and 
connects the north and 
south geographic poles. 

BAR MAGNET —a magnet 
with a rectangular shape 
like a bar. It has a north 
pole at one end and a south 
pole at the other end. 


CELL —a metal container 
holding chemicals that can 
make electricity flow in a 
circuit. 

COMPASS —an instrument 
that shows the position of 
the north and south 
magnetic poles. Once it has 
found the north pole, it can 
be used to find all directions. 

CRANE —a machine with 
an arm used for raising and 
lowering objects. 

DOMAIN —a tiny region 
in iron, steel, cobalt, or 
nickel that acts in the same 
way as a bar magnet. 


a current of electricity 
flows through the wire. 

FORCE —a push or a pull 
that produces movement. 

GENERATOR —a device 
that makes electricity. 

GEOGRAPHIC NORTH 
AND SOUTH POLES— 

the poles of the planet 
around which the earth 
turns or rotates. 

HIKER —a person 
who walks across the 
countryside for pleasure 
and recreation. 



BATTERY —a group of 
cells joined together. The 
battery may be made of 
cylindrical cells (like those 
used in a flashlight) and 
joined together by wires or 
it may be made in a factory 
where the cells are stacked 
together in a box. 


ELECTROMAGNET—a 

magnet made with a coil 
and a piece of iron. It only 
has magnetic power when 


IRON —one of the four 
metals we know to 
be magnetic. 

IRON FILINGS— tiny 
pieces of iron similar in 
size to ground pepper. 
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KEEPER—an iron bar that 
is used to preserve the 
magnetic power of a 
magnet. It is put across the 
opposite poles of a pair of 
magnets, or across the poles 
of a horseshoe magnet. 

LINES OF FORCE—lines 
around a magnet that can 
be seen when iron filings 
are placed on a piece of 
paper that is placed over a 
magnet. 

MAGNETIC FIELD— 

the area around a magnet 
that contains the magnet's 
lines of force. It is the area 
in which the magnetic force 
of the magnet can pull 
on magnetic materials. 

MAGNETIC 
MATERIALS—materials 
that are attracted to a 
magnet and that can be 
made into a magnet. 

MAGNETITE—a rock that 
contains large amounts of 
iron. It is the iron in the 
magnetite that makes the 
rock magnetic. 



NON-MAGNETIC 
MATERIALS—materials 
that are not attracted to 
a magnet. Although they 
cannot be made into 
magnets by themselves, 
some, such as aluminum, 
can be mixed with 
magnetic materials and 
used to make magnetic 
alloys such as alnico. 


TURBINE BLADES— 


STEEL—a metal made bv 
removing a substance 
called carbon from iron. 

It one of the four metals 
we know to be magnetic. 


electricity can pass 
and that generates 
a magnetic field. 


PERMANENT 
MAGNET—a magnet that 
can keep its magnetic 
power for a long time. 


broad pieces of metal on 
which wind or water can 
push to turn a magnet in 
a generator. 


VIBRATIONS—rapid 

POLE—the place on a movements up or down 

magnet where the magnetic or from side to side, 
force is strongest. 


WEAK MAGNET—a 


RESERVOIR—an magnet that can only keep 

artificial lake. its power for a short time. 


SOLENOID—a coil 
of wire through which 










Index 


BOSTON PUBLIC LIBRARY 

.I!. 


9999 


3704 400 3 


alloy 15 
alnico 15 
aluminum 5, 15 
attract 6, 8 
audiotape 26, 27 
recording 26 
playback 27 

battery 18-20 
burglar alarm 28 

cobalt 5, 15 

compass 4, 12, 13, 18, 22 
computer disks 28 

door bell 28 
domains see magnetic 
domains 

earth, the 12 
electric circuit 20, 21 
electric current 20-22, 

24-27 

electricity 12, 15, 18-22 
electromagnet 20, 21, 25-29 
engineers 18 

factory 15 

force see magnetic force 

generator 22, 23 
geographical pole 12 

hospital 29 

iron 4, 5,12, 14, 20, 21 
iron filings 10, 11 


keepers see magnetic keepers 

lines of force 10, 11, 18 
lodestone 4 
loudspeaker 24, 25, 27 

magnetic domains 14, 16, 

17, 19, 20 
Maglev train 29 
Magnesia 4 

magnet 4, 5, 8, 9, 23—28 
bar magnet 6, 7, 10,11, 
16, 22 

horseshoe magnet 4, 10 
permanent magnet 19 
magnetic 

field 10-12, 15,18,19, 22 
force 4, 6, 8, 25, 26 see 
also lines of force 
keepers 16 
materials 4, 5 
particles 26, 27 
poles 6-15 

tape see audio tape or 
video tape 
magnetized metal 14 

loss of magnetism 16-17 
heating 17 
keepers 16 
vibration 17 
magnetite 4 
magnetosphere 12 
making magnets 14, 15 
metal 4 

microphone 24 
nail 9, 14, 19, 20 


nickel 5, 15 

non-magnetic materials 5, 9 
north 4 

north pole 6, 7, 10-15 

paper 5, 10, 11 
paper clip 8, 9 
pin 15, 17 
polar regions 12 
poles see magnetic poles 
power station 23 

refrigerator 28 
repel 6 
rock 4 

scientists 18 
scrapyard 21 
solenoid 19, 20 
sound waves 24, 25 
south 4 

south pole 6, 7, 10-15 
steel 5,14,19-21 

tape recorder 27 
toys 28 
turbines 23 

turbine blades 23 

videotape 26, 27 
video-editing 27 

wire coil 15, 18-25 
wood 5 
wool 5 


32 




















' Village Branch Library 
C. rtbia Road 
P ^on, MA 02127-3920 






o o c 


Straightforward Science 


coo 



Straightforward Science is just what its title suggests— 
a straightforward introduction to key science subjects. Each book 
explains the main scientific principles involved and shows how they 
work—from our everyday world to outer space. 



The author, Peter Riley, has worked as a teacher and a consultant. 
He has had many years of experience teaching science to children. 

Clear photographs and diagrams complement the text, and 
simple experiments involve the reader in the search for knowledge. 


Titles in the series: 


Electricity 

0-531-15366-5 

Materials and Processes 

0-531-15369-X 

Forces and Movement 

0-531-15368-1 


Magnetism 

0-531-15372-X 

Light and Color 

0-531-15371-1 

The Earth in Space 

0-531-15370-3 


Food Chains Plant Life 

0-531-15367-3 0-531-15373-8 


U.S. $6.95 
Can $9.95 


A FRANKLIN WATTS BOOK 


ISBN 0-531-15372-X 

1 | 90000 


9 " 7 80 5 31 1 5 3727 


cccocoocoooooooooooocccccc 
























































